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Evolution of Heavy-Duty Engine
Standards and Technology
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NOx-PM Trade-Off
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Current HDE Emission Control
Technologies

1 Current heavy - duty engine emission standards
BNOx:0.2g/ bhp-hr; PM:0.01g/ bhp-hr
} Technologies

BDiesel Oxidation Catalyst (DOC)
BCatalyzed Diesel Particulate Filter (CDPF)
BUrea- Selective Catalytic Reduction (SCR)
BAmmonia Slip Catalyst (ASC)

BCooled Exhaust Gas Recirculation (EGR), Variable
Geometry Turbocharger (VGT), high pressure
Injection, and other engine strategies

BUItra low - sulfur diesel (ULSD)




Achieving Low NOx Emissions May
Require

1 Controlling cold start conditions
BControlling NOXx during warm up
BAccelerating catalyst warm - up

1 Controlling NOXx at low - load operations

+ Maintaining high efficiency NOx control
during fully warm operation

1 Minimum fuel economy impact

Blntegration of engine control with aftertreatment
system control key to achieving GHG and NOx
control




Technologies Evaluatee
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1 Exhaust thermal management
BTurbocharger control
Blncreased idle speed
Bln- cylinder post - injection
Blntake throttling
BMore EGR

;1 Aftertreatment system
BNew SCR catalyst formulations
BClose coupling
BNOXx storage catalysts
BAlternatives to urea
BUrea/ammonia (NH3) gas dosing
BExhaust system heat retention
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